The United Kingdom Working Party diagnostic criteria for atopic dermatitis have been characterized in infants and children; however, the need for visual con®rmation of¯exural dermatitis by a trained investigator limits their use in large epidemiologic studies. We have administered the complete United Kingdom Working Party criteria in a postal questionnaire format to the mothers of year old infants and determined the concordance between mothers' and trained investigator's reports of visual¯exural dermatitis. Based on mothers' responses to the questionnaire, 59 infants with atopic dermatitis and 59 controls were identi®ed. In subsequent home interviews conducted by a trained investigator, the United Kingdom criteria questions were repeated and sites of current visible dermatitis were identi®ed by mothers and the investigator as per United Kingdom Working Party protocol. Agreement between the mothers' postal and home interview responses was high: k = 0.75±0.94 for individual criteria; k = 0.93 for diagnosed atopic dermatitis. Agreement between the mothers' and investigator's observations of visible¯exural dermatitis was high for all sites: k = 0.88±1.0. The results demonstrate that mothers are able to apply the United Kingdom criteria and accurately report visible¯exural dermatitis in their year old infants. The postal application of the United Kingdom Working Party's diagnostic criteria for atopic dermatitis in year old infants appears to be a practical, reliable, epidemiologic tool in the investigation of atopic dermatitis with results comparable with formal application of the criteria by a trained investigator. Key words: atopic dermatitis/epidemiology/infants/postal questionnaire. J Invest Dermatol 117: 1526±1530, 2001 A topic dermatitis is a common distressing childhood condition that has increased in prevalence in the last 30 y; presently in developed countries about 20% of children under the age of 14 are affected (Beasley, 1998; Williams et al, 1999) . This trend re¯ects the general rise in childhood allergy (Howarth, 1998) , and identi®ca-tion of the environmental and genetic interactions responsible for this increase will necessitate large epidemiologic studies. In recent years the development and validation of diagnostic criteria have facilitated the identi®cation of childhood atopic dermatitis in the epidemiologic setting.
The U.K. Working Party's diagnostic criteria for atopic dermatitis consist of one major and ®ve minor criteria that are simple and designed for use in population-based surveys. (Williams et al, 1994a, b, c) . These criteria are adapted from those originally proposed by Hani®n and Raijka (1980) . The U.K. Working Party de®nition of atopic dermatitis in children is itchy skin plus three or more of the following features: (i) onset under the age of 2 y; (ii) a history of exural involvement; (iii) a history of asthma or hayfever (or a history of atopic disease in siblings and parents if the child is under 4 y); (iv) a history of generally dry skin in the last year; and (v) visible¯exural dermatitis (Williams et al, 1994c) . These criteria were initially tested in a hospital study involving 224 patients age 6 mo to 50 y (Williams et al, 1994a) . The criteria have since been validated in patients (including infants) attending dermatology outpatient clinics (Williams et al, 1994b, c; Firooz et al, 1999) and among school children Popescu et al, 1998) . Based on subgroup analysis in their own validation study, the U.K. Working Party state that there is evidence for the validity of the criteria in the ®rst year of life with most children in this age group being correctly classi®ed (Williams et al, 1994c) . The need for visual con®rmation of the ®fth minor criterion visible¯exural dermatitis, limits the practical application of the criteria in large epidemiologic studies. This is because application of the criterion requires a visit by the child and parent to the study center or a home visit by the investigator . Clearly it would be more convenient if the complete criteria could be reliably applied in a postal questionnaire.
As part of a large prospective study investigating possible in utero in¯uences on the development of childhood atopy we needed to identify atopic dermatitis reliably in year old infants. Formal application of the U.K. Working Party criteria proved impractical and prohibitively expensive because of the large number of infants (1512) involved. We have therefore investigated the feasibility of administering the U.K. Working Party criteria in the form of a postal questionnaire to the mothers of 1 y old infants and of relying on mothers' reports of visible¯exural dermatitis as a surrogate for investigator con®rmation. 
MATERIALS AND METHODS
Between October 1997 and April 1999, a cohort of 2000 pregnant women was recruited for a prospective investigation of in utero in¯uences on the development of atopic disease in the offspring. To ascertain development of atopic disease in the infants born of the cohort, questionnaires were posted to the mothers on the infant's ®rst birthday. The questionnaire contained questions relating to the six U.K. Working Party criteria, including the mother's assessment of visible¯exural dermatitis at the time of completing the questionnaire (Williams et al, 1994c) . As suggested in the Working Party guidelines (Williams et al, 1994c) , speci®c enquiries were made of involvement of the cheeks and/ or outer surfaces of the limbs as possible additional sites of visible dermatitis in young children (Bonifazi and Menegheni, 1989; Aoki et al, 1992) . There was an 81% response rate to the questionnaires sent to the cohort, with responding mothers more likely to be from the nonmanual social class (60%) and never smoked (58%) when compared with nonresponders (42%, p < 0.001) and (41%, p < 0.001), respectively.
To investigate the feasibility of using a postal questionnaire version of the U.K. Working Party criteria a nested case±control study was performed with cases and controls being selected by questionnaire responses. A case of atopic dermatitis was de®ned as an itchy skin condition plus three or more additional criteria. The ®rst 59 consecutive cases with atopic dermatitis were identi®ed from the 1 y follow-up questionnaire responses (received over a 5 mo period). At the same time 59 controls (matched and date of receipt of questionnaire) were also identi®ed. These were children who had never had an itchy skin condition or who had an itchy skin condition and two or less of the additional criteria (Williams et al, 1994c) .
A research nurse visited cases and controls at home within 1 wk of receipt of their questionnaires. The nurse had completed the training protocol developed for nondermatologists by Williams (1996) . After studying a 44 page manual and 48 training photographs a quality control assessment exercise was successfully completed. The nurse was not allowed access to the postal questionnaires and was unaware of the case/ control status of the children.
When originally recruited during their pregnancy, mothers were told that we were conducting a study of childhood asthma. Mothers identi®ed for this case±control study were informed that the home visit was to characterize in detail wheezing symptoms and skin conditions in a small number of children. In the home interviews, the questions relating to atopic dermatitis from the postal questionnaire were repeated along with questions relating to respiratory symptoms. The nurse followed a strict written protocol to deal with ambiguous answers (Williams, 1996) . If a mother reported that her child had visible dermatitis on the day of the visit (i.e., answered yes to``is this itchy skin condition present today?''), she was asked about the speci®c sites that were affected (i.e.,``where on your child's body is the rash visible today?). In all subjects the nurse examined the¯exural surfaces, the cheeks and the outer surfaces of the limbs for visible dermatitis and recorded signs of visible dermatitis according to the protocol devised by Williams (Williams et al, 1995; Williams, 1996) .
Ethical approval for the study was obtained from local Ethical Committees and all mothers gave informed written consent.
Data were entered, checked, and analyzed using SPSS 8.0 (SPSS, Chicago, IL). Demographic data and information about parity and history of atopic disease in siblings and parents were obtained from mothers during the original recruitment interviews. The home visit and visual inspection for¯exural dermatitis allowed the determination of atopic dermatitis status as de®ned by the U.K. criteria and this was compared with the atopic dermatitis status as determined by the postal replies of the mothers.
The repeatability of the individual questions was tested by comparing the mothers' replies the postal and interviewer administered questionnaires. The level of agreement between diagnoses of atopic dermatitis based on mothers' responses on these two occasions was determined using two previously reported de®nitions of atopic dermatitis based on the U.K. Working Party criteria: (i) the question-only based format (Williams et al, 1994c; Popescu et al, 1998 ) (i.e., itch plus three or more minor criteria, excluding visible¯exural dermatitis), and (ii) the complete U.K. criteria, including the minor criteria of visible¯exural dermatitis. The accuracy of mothers' responses to questions about the sites affected by¯exural dermatitis was compared with the nurse's clinical diagnoses. VOL. 117, NO. 6 DECEMBER 2001 Results were examined using contingency tables and expressed in terms of the k statistic (Brennan and Silman, 1992) .
RESULTS
Of the subjects identi®ed for this study, 53 of the 59 cases and 55 of the 59 controls were visited at home, the remaining being unavailable during the week after their questionnaire was returned. None of the mothers refused a home visit. The demographic characteristics of cases, controls, and the remaining cohort are summarized in Table I . The subjects who participated in this study (n = 108) were more likely to have fathers in the nonmanual social class and mothers who were never-smokers when compared with the remaining cohort (n = 1882). Compared with controls, cases were more likely to have a positive family history of atopy, have a doctor's diagnosis of eczema, and to be using medications for eczema.
The agreement between the mothers' responses to the U.K. criteria on the postal questionnaires with their responses at the home interview is shown in Table II . As a single feature, itchy skin condition had the highest level of agreement (k = 0.94), whereas history of dry skin had the lowest level of agreement (k = 0.75). For all of the minor features, the level of agreement was higher among the controls (where the responses of 92.7±98.2% agreed) compared with the cases (where the responses of 79.2±94.3% agreed). The recommended diagnostic cut-off for atopic dermatitis of itch plus three or more for the question-only composite criteria showed a k of 0.93 (95% con®dence intervals 0.81±>1). The complete U.K. criteria, including the mothers' assessment of the ®fth minor criterion, current visible dermatitis, had a k of 0.89 (95% con®dence intervals 0.75±>1).
The agreement between the mothers' observations of visiblē exural dermatitis and the nurse's clinical diagnoses was high with k values greater than 0.88 for all sites where atopic dermatitis may appear at 1 y of age ( Table III) . The most common sites in this age group included the arms, behind the knees, the neck, and the legs.
Overall there was only one child in whom the mother reported visible¯exural dermatitis and the nurse did not agree with her observations.
DISCUSSION
This study demonstrates that in both the interview and postal questionnaire setting mothers are able to identify atopic dermatitis in their 1 year old infants using the U.K. diagnostic criteria. The criteria were easy to administer, were acceptable to the mothers and appeared to perform well in this age group. The repeatability of the individual questions was high ranging from k values of 0.94 for the major criterion``itchy skin condition'' to 0.75 for the minor criterion``history of generally dry skin''. The higher level of agreement observed among the controls compared with the cases may re¯ect the rapidly¯uctuating nature of atopic dermatitis, whereby the condition can virtually disappear within 48 h. On average, 2 weeks elapsed between the mothers' completion of the postal questionnaires and the home interviews allowing for the possibility that recent exacerbations may have resolved.
Overall, four of the 53 cases, originally identi®ed on the basis of the mothers' postal responses, no longer met the cut-off for atopic dermatitis of three or more minor criteria when the mothers were interviewed (based on the question-only format excluding visiblē exural dermatitis; Williams, 1996) . All of the controls identi®ed from the mothers' postal responses remained controls after the interviews. Given the documented¯uctuating nature of atopic dermatitis and response to treatment, it was reassuring that the differences observed in visible dermatitis over the time period between the postal questionnaire and interview were relatively small.
In children under the age of 1 year, the U.K. Working Party (Williams et al, 1994c) recommended that the identi®cation of exural dermatitis should be modi®ed to include the outer arms or legs in order to separate``seborrhoeic dermatitis of infancy'' from atopic dermatitis. Although some studies suggest that typical exural involvement does not develop until about 2 years of age, in this study of 1 y old children, visible dermatitis was ascertained by mothers and a suitably trained observer on the``typical¯exural'' surfaces (e.g., folds of elbows, behind the knees, fronts of ankles, around the neck) in proportions similar to the those recorded for the sites believed to be more common in this age group (i.e., cheeks, outer arms, and legs). Over 40% of the children (15 of 37) who had visible dermatitis on at least one of the typical¯exural sites Question-only based format whereby atopic dermatitis is de®ned as itchy skin plus three or more of: onset under age 2 y, history of¯exural involvement (including outer surfaces of the arms and legs, and the cheeks), family history of atopic disease, and history of dry skin (Williams et al, 1994c) . (Williams et al, 1994c ) whereby atopic dermatitis is de®ned as itchy skin plus three or more of all ®ve minor criteria including the ®fth minor criteria,``Is there visible¯exural dermatitis present today? '' did not also have dermatitis on their cheeks, arms, or legs. The level of agreement between the mothers and the nurse in recording sites of visible¯exural dermatitis was high, all sites except one (i.e., k for wrists = 0.88) yielding k values greater than 0.9.
This study represents a response to the need for wider testing of the U.K. Working Party criteria in infants and in contrasting community settings (Williams et al, 1994a, b, c) . The nested case± control design enabled us to examine the ability of mothers to apply the criteria in a larger proportion of cases than would have been available in a general population sample. The higher proportion of cases in our sample would contribute to higher levels of expected agreement and more conservative k values than would be calculated in a random sample of the population (Brennan and Silman, 1992) . There are no sample size calculations for using this form of analysis but a sample of 100 or more is considered large and the sampling distribution for k would be essentially normal. The sample size for this study was large enough to derive k values with narrow 95% con®dence intervals (i.e., k T 0.14) such that even the lowest k value (e.g., k = 0.75) was still indicative of good agreement.
The study sample was broadly representative of the overall cohort from which they were selected. The cohort studied was large and representative of the population of pregnant women in Aberdeen; however, as expected the mothers who responded to the postal questionnaire tended to be from the nonmanual social classes and therefore often nonsmokers. Undoubtedly the prevalence of infant atopic dermatitis derived by the postal questionnaire will differ somewhat from the``true'' prevalence. Similarly, formal applications of the U.K. Working Party criteria to determine atopic dermatitis prevalence will also be subject to at least similar response biases, and if mothers are required to attend study clinics, response biases may exert greater in¯uences than those observed in this study. Therefore, despite response bias it is likely that our results using the postal questionnaire format of the U.K. Working Party criteria will be generalizable when applied to other developed English speaking countries with a similar prevalence of atopic dermatitis.
The mothers of cases were more likely to be from the nonmanual social classes and nonsmokers. This probably re¯ects the enriched nature of the sample for atopic dermatitis, which is known to be positively associated with``higher'' social class (Williams et al, 1994d) . Smoking habit is likely to re¯ect the social class distribution. As expected, when compared with controls, cases were signi®cantly more likely to have a family history of atopy. Although cases were more likely to be in the nonmanual class, this difference did not achieve signi®cance. The distribution of these potential risk factors showed the expected trends suggesting that the criteria re¯ected some degree of morbidity in this infant population.
Although 90.5% of cases were currently receiving eczema medication, only 50.9% reported a doctor diagnosis of eczema. Among the controls, 12.7% (seven of 55) had been diagnosed with eczema; ®ve of the seven were categorized as itch plus one or two according to the U.K. criteria and four of the seven were receiving eczema medication. The observation that atopic eczema was underdiagnosed among the cases in this population suggests that a large proportion of subjects with atopic eczema may be missed in studies using parental reporting of doctor diagnosed eczema as their main outcome measure.
The repeatability of the ®ve criteria questions observed in this study (i.e., k values over 0.75) was similar to that based on parental responses over a 2 wk period in one study involving 1114 Romanian children aged 6±12 y (i.e., k values over 0.72) (Popescu et al, 1998) and another involving 695 British children aged 3±11 y (i.e., k values over 0.85) . Neither of these studies commented on the individual questions. For two of the criteria, history of dry skin and family history, there was a greater tendency for the mothers to answer``yes'' on the postal questionnaire and``no'' at the interview rather than to change their responses in the opposite direction. It became apparent that mothers had been considering the child's grandparents (i.e., their own mother and father) as members of the``child's immediate family'' even though the question speci®ed the child's``father, mother, brothers or sisters''.
The level of agreement between the mothers and the independent observer, whereas not directly comparable with validation studies using the diagnoses of dermatologists as the gold standard, does suggest that mothers were able to detect visible dermatitis accurately. Though these results are encouraging, a full validation comparing mothers' assessments with those of dermatologists is recommended. Williams et al (1994b, c) , however, cautioned that validation against a physician diagnosis may be dif®cult in this young age group because of the lack of agreement among physicians over what constitutes a case of atopic dermatitis. Evidence from previous applications of the criteria and training protocol suggested that agreement between less experienced observers (including nursing sisters) was better than agreement between consultant physicians from the U.K. Working Party (Williams et al, 1994b) . It was suggested that the less experienced observers had greater training or practice in recording the signs of atopic dermatitis and may have been less in¯uenced by their preconceived ideas of visible dermatitis (Williams et al, 1994b) .
Although the nurse was aware of the main purpose of the study, she was blinded to the case±control status of the infants. Infants who were categorized as itch plus 1 or itch plus 2 were included as controls (n = 8) if they were randomly selected. Therefore, the nurse could not assume that an infant was a case if the mother replied positively to the major criterion of itchy skin. The healthy controls in this community sample did not, for the most part, have other skin diseases as would be found in controls selected from a Both subjects with a rash present in their axillae also had a rash present in other sites.
b
Atopic dermatitis de®ned using complete criteria with mothers assessment of visible dermatitis compared with nurses assessment of visible dermatitis. VOL. 117, NO. 6 DECEMBER 2001 dermatology clinic. The nurse was not required to discriminate between other dermatoses in this study. There is the possibility that a mother's description of the rash sites may have in¯uenced the observer's decision, both of which were recorded at the time of the home interview; however, the nurse deliberately avoided collaborating with the mother on decisions regarding the presence or absence of visible dermatitis. After the mother stated where the rash was visible on her child's body, the nurse inspected the arms, legs, neck, and face of the child. At no point did the nurse enter into a discussion with the mother about whether a rash was present or not. Despite the opportunities for observer bias, the nurse was careful to apply the instructions of the protocol rigorously.
It remains an unanswered question as to whether the U.K. Working Party criteria can be used in year old infants. The original validation study of the U.K. Working Party suggests that the criteria can be used in this age group because subgroup analysis demonstrated that the criteria correctly classi®ed most of the children in this age group (Williams et al, 1994c) . A formal validation study of the U.K. Working Party criteria in infants is still required. Such an external validation study will need to re®ne the present criteria with perhaps, a rede®nition of atopic dermatitis based on a different number of positive criteria and maybe even differential weighting of the criteria. An obvious dif®culty encountered when using the present U.K. Working Party criteria in year old infants is that criterion of``onset under age two'' is universally positive and this probably increased the observed level of agreement between the postal and nurse application of the criteria. We included this criterion in our study after discussion with one of the members of the U.K. Working Party (Williams HC, personal communication) . This study was designed to test the agreement between a formal application of the U.K. Working Party criteria by a trained research nurse and the same criteria in a postal questionnaire format, relying on the responses of the mothers. It is important to emphasize that we did not validate the use of the U.K. Working Party criteria in year old infants. This would have necessitated comparisons between mothers' (or fathers) postal questionnaire replies (possibly aided by photographic material), the research nurse's assessment, and the opinion of a dermatologist with a specialist interest. Such a study was beyond our resources and therefore not conducted. Although we did not formally validate the use of the U.K. Working Party criteria in year old infants, our results will be relevant to such a future validation study. Whatever the combination of criteria required to make the diagnosis of atopic dermatitis the responses of the mothers to the criteria will be in close agreement to the application of the criteria by a trained research nurse.
CONCLUSIONS
Our results demonstrate that mothers are able to apply the U.K. diagnostic criteria and accurately report visible¯exural dermatitis in their year old infants. There was also evidence that the distribution of dermatitis in infancy may be more variable than previously thought. In this study, mothers' reports of visible¯exural dermatitis were comparable with those of a trained ®eld worker. It would appear that the postal application of the complete U.K. criteria for atopic dermatitis in year old infants is a practical reliable epidemiologic application of the U.K. criteria, giving results comparable with the formal application of the U.K. Working Party criteria by a trained investigator.
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